Abstract. We present a possibility of material representation by a higher order connection on a Lie groupoid instead of a representation by principal connections on a principal bundle. We also prove some interesting properties of higher order connections on a Lie groupoid induced by principal connections with respect to the material setting.
INTRODUCTION
We present a method of deciding whether the constitutional equations of certain material are equivalent. We deal with a material whose representation is given by different isomorphic principal bundles with conjugate structure groups and by means of a Lie groupoid associated to these settings we compare the connections induced by constitutive equations on these principal bundles. We use the notion of semiholonomity of a higher order connection on a Lie groupoid, which was studied in [5] . We also compare the results with those obtained in [3] for connections on general bundles.
LIE GROUPOIDS
We start with a definition of a general groupoid, see [2] . Definition 1. A groupoid is defined as a pair F¨Y fG of a total set¨and a base set f endowed with two submersions ¨3 f and ¨3 f called the source and target maps, respectively, and a binary operation defined for those ordered pairs FyY´G P¨¢¨such that F´G h FyGX This operation must satisfy the following properties:
(1) Associativity:
FxyG´h xFy´GY whenever the products are defined; The space of semiholonomic r-jets will be denoted by z t r FfY¨GX
The notion of a higher order connection on a Lie groupoid was established by C. Ehresmann in [1] . Let $ f 3¨denote an inclusion of the manifold units into the groupoid and let us consider the projections % r k as above. We use the notation of [5] . It is well known that for r h I this corresponds to the standard notion of a connection on any of the principal bundles determined by¨X Recall that in the language of jet prolongations, a principal connection on a principal bundle is defined as follows.
Let us consider a principal bundle FY pY fY qGY where p 3 f is a fibered manifold, q is a Lie group and by r we denote the principal right action r ¢ q 3 and write r g h rF Y gG 3 for g P qX We also denote by r the canonical right action r t 1 ¢ q 3 t 1 given by r g Fj 1 x sG h j 1 x Fr g sG for all g P q and j 1 x s P t 1 X A principal connection on a principal fiber bundle with a principal action r is an r-equivariant section 3 t 1 of the first jet prolongation t 1 
X
The above definition together with the constructions mentioned in Remark 1 proves the following claim.
Proposition 1.
A principal connection on a principal bundle 3 f induces naturally a first order connection on the Lie groupoid 1 and any first order connection on a Lie groupoid¨induces a principal connection on the principal bundle¨x for any x P fX
The following concept of a construction of higher order connection can be found in [5] . Let Using this notation, let us mention the classification property of higher order connections on a Lie groupoid¨, [5] . To recall some further properties of higher order connections on a Lie groupoid we have to mention the following notions, [5] 
Then the following holds, [5] . Theorem 3. Let be an rth order connection on¨. Then is uniquely determined by $ 1 F GY X X X Y $ r F G and eF GX Moreover, is semiholonomic if and only if all $ s F G are equal, and eF G is semiholonomic. 
APPLICATIONS TO MATERIALS
In material sciences, the basic setting is often given in the form of a principal bundle, for the case of so called Cosserat media see [2] , endowed with a principal connection obtained from a constitutive equation. Let us consider the following case. By analogous yet more combinatoric considerations we obtain Finally, we show an analogue and a generalization of a result proved in [3] . Indeed, in [3] we handled second order connections on fibered manifolds, while Theorem 3 gives us the possibility to prove similar result for rth order connections on a Lie groupoid¨X Note that for r b P there is no similar identification of connections on fibered manifolds. First, one can define the relation on the space of 
